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(57) Abstract: 



An amorphous silicon solar ceil is laminated with a glass substrate, 
a transparent eiectroconductive film, a pin layer and an aluminum 
electrode in order. The pattern-forming process of the Al electrode 
comprises (a) coating and soft-drying a negative photosensitive 
film at 90 deg.C for 20min, (b) developing the film using an optical 
mask, (c) depositing Al on the sample obtd. in (b), and (d) 
reverse-etching the film with an organic solvent. The solar cell 
prevents an intercorrosion of the Al pattern and the transparent 
eiectroconductive film. 
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SPECIFICATION 



TITLE OF THE INVENTION 
20 METHOD FOR FABRICATING AMORPHOUS SILICON SOLAR CELL 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view illustrating a structure 
of an amorphous silicon solar cell according to the 
25 conventional invention. 
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FIG. 2 is a plane view illustrating an amorphous silicon 
solar cell according to the conventional invention. 
FIGs. 3A to 3E are diagrams illustrating a process of 
fabricating a pattern of an Al electrode of a conventional 
5 amorphous silicon solar cell. 

FIGs. 4A to 4D are diagrams illustrating a process of 
fabricating a pattern of an Al electrode of an amorphous 
silicon solar cell according to the present invention. 

10 ** Reference numerals of several elements in drawings ** 
10: glass substrate 
20: transparent conductive film 
30: pin layer 
40: Al electrode 

15 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a method for 
fabricating an amorphous silicon solar cell, and more 

20 particularly to a method for fabricating an amorphous 
silicon solar cell which prevents inter-corrosion between 
an Al pattern and a transparent conductive film occurring 
upon wet etching during a process of fabricating a pattern 
of an Al electrode. 

25 As a need of developing the future energy sources has 



2 



been recently raised, a technology employing an infinite 
and non-pollutant solar energy as an alternative energy has 
been actively researched and developed. A solar cell which 
directly converts the solar energy into an electric energy 
5 using a photovoltaic effect of absorbing an optical energy 
of the sun and generating electromotive force can be 
applied to islands and remote mountain villages to which 
systematic power cannot be transmitted, has a longer 
durability for about 2 0 years than that of a conventional 

10 disel power generating scheme, does not make a noise 
because the solar cell is not mechanically operated, and 
also can solve the problems of fuel delivery, maintenance 
and management, or the like. Therefore, the spread of the 
solar cell has been increased. 

15 It has been widely known the solar cell fabricated 

from single glass silicon, a chemical compound 
semiconductor, amorphous silicon, or the like. Especially, 
the amorphous silicon solar cell fabricated from the 
amorphous silicon can be formed in a thin film, a 

20 fabricating process thereof is simple, and the energy 
amount required for fabricating is small, so that the solar 
cell is greatly recommended. 

As such, as shown in FIG. 1, the conventional 
amorphous silicon solar cell representing a growth of use 

25 includes a multilayer structure in which a glass substrate 
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1, a transparent conductive film 2, a pin layer 3, and an 
Al electrode 4 are stacked. Hereinafter, a method for 
fabricating a pattern of the Al electrode in a method for 
fabricating the amorphous silicon solar cell will be mainly 
5 described. 

FIG. 3 illustrates a process of fabricating the 
pattern of the Al electrode in the method for fabricating 
the conventional amorphous silicon solar cell. FIG. 3A 
illustrates a process of depositing Al on the multilayer in 

10 which the glass substrate 1, the transparent conductive 
film 2, and the pin layer 3 are stacked in sequence. FIG. 
3B illustrates a process of applying an photoresist film 
which applies a positive photoresist film to the multilayer 
in order to fabricate a predetermined Al pattern and 

15 includes a soft baking process for improving contacting 
force of the photoresist film. FIG. 3C illustrates a 
process of exposing the photoresist film and a development 
process in which a metal mask is used as a pattern mask 
having the predetermined pattern of the Al electrode and a 

20 hard baking process is included for enhancing anti-medicine 
and durability of the used photoresist film itself. FIG. 3D 
illustrates a process of wet etching using an etching fluid 
which can chemically react with the Al desired to be etched 
so as to dissolve the Al, in which phosphoric acid (H2PO2) 

25 chemically reacting with Al is used as the etching fluid, 
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and the chemical formula thereof is 2A1+2HP0 2 — 2AlP0 2 +3H 2 t. 
FIG. 3E illustrates a process of removing the photoresist 
film for removing the photoresist film using a solvent. 
Through the processes of 3A to 3E, the amorphous silicon 
5 solar cell is fabricated. 

Then, as shown in FIG. 2, the Al is etched in A part 
attached with the pattern of the transparent conductive 
film and simultaneously the transparent conductive film 2 
is also etched during the etching process of FIG. 3D in the 

10 process of fabricating the pattern of the Al electrode, 
which is generated because the AlPo2 generated during the 
reaction of the wet etching dissolves the pattern of the 
transparent conductive film of A part of FIG. 2. 

Therefore, an object of the present invention is to 

15 provide the method for fabricating the amorphous silicon 
solar cell which can achieve the accuracy of the pattern 
and simple fabricating process without using the etching 
fluid of the Al causing the above problems. 

In accordance with an aspect of the present invention, 

20 there is provided the method for fabricating the amorphous 
silicon solar cell in which the glass substrate, the 
transparent conductive film, the pin layer, and the Al 
electrode are stacked, the method including the steps of: 
applying a negative photoresist film and soft baking at 
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90°C for 20 minutes serving as a process of fabricating the 

pattern of the Al electrode; developing the photoresist 

film using a predetermined optical mask; depositing Al on a 

sample obtained in the development process; and reverse 
5 etching of generating the reaction with the photoresist 

film without influencing on the Al and the transparent 

conductive film. 

Hereinafter, the process of fabricating the pattern of 

the Al electrode of the amorphous silicon solar cell 
10 according to the present invention will be described in 

detail with reference to FIG. 4. 

FIG. 4A illustrates a process of applying the 

photoresist film, in which it is possible to accurately 

adjust a size of the pattern and the photoresist film is 
15 applied using a negative photoresist film rarely requiring 

the re-operation and then the photoresist film is soft 

baked at 90°C for 2 0 minutes in order to improve the 

contacting force of the photoresist film. 

FIG. 4B illustrates a process of exposing the 
20 photoresist film and the development process for 
reproducing a shape of the pattern mask including a 
predetermined Al shape on the photoresist film, in which if 
ultraviolet rays is radiated to the photoresist film using 
the optical mask, the photoresist film of the part which is 
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not exposed the radiated ultraviolet rays is removed so as 
to obtain the sample like in FIG. 4B. At this time, it is 
possible to prevent the scratch of the pin layer and 
achieve the accuracy of the pattern due to using the 
5 optical mask instead of the conventional metal mask. 
Further, the hard baking process performed after the 
process of developing the photoresist film is not required 
because the photoresist film becomes hardened so as to have 
a difficulty in separation upon the Al reverse etching 

10 which would be performed after the hard baking process if 
the hard baking process is performed after developing the 
photoresist film. 

FIG. 4C illustrates a process of depositing Al on the 
sample obtained in the process of developing the 

15 photoresist film of FIG. 4B. 

FIG. 4D illustrates a process of wet etching for 
selectively removing the Al deposited on the photoresist 
film after completing the process of developing the 
photoresist film according to a process purpose, in which 

20 instead of the method of dissolving an etched part through 
generating the chemical reaction with the Al desired to be 
etched using the Al etching fluid, the reverse etching is 
performed using acetone of an organic solvent generating 
the reaction with the photoresist film without influencing 

25 on the Al and the transparent conductive film at an indoor 
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temperature. At this time, when the photoresist film is 
separated, the Al deposited on the photoresist film is 
simultaneously removed, so that it is possible to complete 
the fabrication of the solar cell without performing the 
5 conventional process of removing the photoresist film. 

As described above, the present invention has 
advantages in that the concurrent etching on the 
transparent conductive film attached with the Al generated 
in the conventional process of fabricating the pattern of 

10 the Al electrode can be basically prevented, the processes 
of hard baking and removing the photoresist film after the 
process of developing the photoresist film performed in the 
conventional art are not required so that the manufacturing 
process is simple, and the negative mask of the optical 

15 mask is used so that it is possible to achieve the accuracy 
of the pattern. 

(57) WHAT IS CLAIMED IS: 

20 1. A method for fabricating an amorphous silicon 

solar cell in which a glass substrate, a transparent 
conductive film, a pin layer, and an Al electrode are 
stacked, the method comprising the steps of: 

applying a negative photoresist film and soft baking 
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at 90°C for 20 minutes serving as a process of fabricating 

a pattern of the Al electrode; 

developing the photoresist film using a predetermined 
negative mask; 

5 depositing Al on a sample obtained in the step of 

developing the photoresist film; and 

reverse etching in which the photoresist film is 

dissolved to be separated and simultaneously an Al etched 

part deposited on the photoresist film is separated using 
10 an organic solvent generating reaction with the photoresist 

film without influencing on the Al and a transparent 

conductive film. 

2. The method as claimed in claim 1, wherein the 
15 organic solvent used in the reverse etching in a process of 
fabricating the pattern of the Al electrode includes 
acetone that is usable at an indoor temperature. 
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